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iun"i^tics courses for B. Tech.:

/ Engineering Mathematics - I (MA 1101)

Course Code:
MA 1101

Open Elective Course:
(YN)

Departmental Core
Course: (YN)

Departmental Elective
Course: (YAI)

N Y N

Tvne of Course Theory Course

-Etrgin"ering 

Mathematics - I (MA 1101)Course Title &
Code a

Course
Objectives

o To introduce the fundamental concepts ot.ltnear algebra lncluolng sysrems or 
I

linear equations, vector Spaces, subspaces, linear independence, and matrix

operations.
. To develop the understanding of eigenvalues, eigenvectors, diagonalization of

matrices, urrd inner product ,pu..r wiin applications to orthogonalizatton and linear

transformations.
o To build foundational knowledge in real analysis through the study of

convergence of sequences and series of real numbers.

o To provide a rigoro.rs understanding of continuity, differentiability, and

integration of reaf-valued functions, along with applications of integral calculus to

/r^"*oo Arrfnnrrr IC L0glfflrvE IrtYtrs
vrt

Knowledge/AnalYsis
(Level-I /Level-IV)col Solve systems of linear equations and analyze propertles oI veclor

snaces. subspaces. rank, nullity, and eigenvalues/eigenvectors'
ComprehensiorV
Application
(Level-II/Letqll]D

co2 Apply matrix diagonalizatton, inner product spaces, uram-

S.f-r*iat orthogon alizatton, and linear transformations over real

o-.1 n^rnnlew fieldq
Y

ApplicatiorV AnalYsis
(Level-III /Level-IV)co3 Examine the convergence behavior of'sequences and Serles oI real

-,,',"hprc rhrnrroh formal definitions and standard tests.
ApplicatiorV Evaluation
(Level-III /Level-VDco4 Analyze continuttY,

oor.ioc ot"rl R iernqnn
differentiability,'l'aylor' s theorem' power

inteorafi on for real-valued functions.
Application/E valuation
(Level-I[/L9y4-VI)_-cos To compute lenglh, atea, volume, and surlace atea oI revolullon

using thl fund;ental theorem of calcu

Semester I Summer

Contact Hours a
J00aJ 36

Prerequisite course codes

with course names

NIL

T^-.a D^^l
|. E,\r. lrrulrr\at

1.

2.

ra: A Modern Introduction

Author
Publisher
Edition
Title

D. Poole

BrooksiCole
3'o Edition
Calculus and Analytic Geometry

Author G. g. Thomas, Jr. and R. L. lt"lgy
Publisher Pearson Education India

Edition 9th Edition
Introduction to Real AnalYsis

3. Title
Author
Publisher
Edition

R. G. Bartle and D. R. Sherbert

Wiley India
4th Edition,2014

Reference Boo
1.

(S

I Title n
h 0- Page



, Author G. Strane

Publisher Brooks/Cole India
Edition 4th Edition

2. Title Linear Algebra
Author K. Hoffman and R. Kunze
Publisher Prentice Hall India
Edition 2nd Edition

3. Title A Course in Calculus and Real Analysis

Author S. R. Ghorpade and B. V. Limaye
Publisher Sprinser India
Edition 2nd Edition

Course
Contents

UNIT I: Systems of linear equations and their solutions, vector space R'and
its subspaces, spanning set and linear independence, matrices, inverse and

determinant, range space and rank, null spaoe and nullity, eigenvalues and

eigenvectors.

l0

UNIT II: Diagonalization of matrices, similarity, inner product, Gram-

Schmidt process, vector spaces (over the field of real and complex numbers),
linear trans formations.

8

UNIT III: Convergence of sequences and series of real numbers 8

UNIT IV Continuity of functions, differentiability, Rolle's theorem, mean

value theorem, Taylor's theorem, power series, Riemann integration,

fundamental theorem of calculus, improper integrals, application to length,

atea, volume, and surface area of revolution.

10

Course
Assessment

Total Marks:100
Continuous Evaluation 20%
Mid Semester 30%
End Semester 50%

9,
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Engineering Mathematics - II (MA 1201)

Course Code:
MA 1201

Open Elective Course:
(YiN)

Departmental Core
Course: (Y/N)

Departmental Elective
Course: (Y/N)

N Y N

Tvpe of Course
-fhpnnr (-nrrrse

Course Title &
Code
Course
Objectives

To sfudy vector functions, continutty, dttterentlablLlty, partlal oerlvatrvss'

directional derivatives, gradient, and their applications in geometry and physics'

To analyze maxima and minima, multiple integrals, vector fields, and

fundamental integral theorems.

To understand ordi.ru.y differential equations, their solutions' and applications

To explore series sol

Course Outcomes Cognitive Levels
Knowled gel AnalYsis (Level-I/

Level-IV)col To analyze vector functions, thetr conttnutty,
'differentiability, and directional derivatives'

co2 To apply techniques of multivariable optimization

and multipte integration; and to interpret vector fields

usins fundamental theorems.

Comprehension/ APPlication /

Evaluation (Level-II/Level-
III/Level-VI)

c03 T" "*tyr. ".dinary 
differential equations, solution

methods, and aPPlications.

system stabilitY.

App lication/Analys i s/Ev aluatio

n
(Level-III/Level -IV/Level-V D

co4 ApplicatiorVAnalYsis (Level-

III/Level-lV)

Semester II Winter

Contact Hours
3 .0 0

a
J 36

Prerequisite cburse codes

with course names
Engineeri g Mathematics-I (MA I 101)

Text Books
I Title Calculus and AnalYtic GeoL

Author G. B. Thomas (Jr.) and R. L' Finney

Publisher Pearson Education India

Edition 9'h Edition
Differential Equations2. T le

Author S. L. Ross

Wiley India

Calculus-Vo1.2

Publisher

Edition
Reference Books
I Title

Author T. M. Aposto

P blisher Wilev India

Edition 2''d Edition

2. Title
Author W. E. Bovce and R. C. DiPrima

Publisher Wiley India

Edition
J

9th Edition
aJ. Title An Introduction to Ordinary Differential Equati

Author E. A. Coddington

Publisher Prentice Hall lndia

Edition
Ordinary Differential Equations4. Title

Page4
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AUthor E. L. Ince
Publisher Dover Publications
Edition

Course
Contents

UNIT I: Vector functions of one variable - continuity and differentiability;
functions of several variables - continuity, partial derivatives, directional
derivatives, gradient, differentiability, chain rule, tangent planes and normal,
maxima and minima. Lagranse multiplier method:

r0

UNIT II: Repeated and multiple integrals with applications to volume, surface
area, moments of inertia, change of variables; vector fields, line and surface
integrals; Green's, Gauss and Stokes theorems and their applications.

8

UNIT III: First-order ordinary differential equations - exact differential
equations, integrating factors, Bernoulli equations, existence and uniqueness
theorem, applications; higher-order linear differential equations - solutions of
homogeneous and nonhomogeneous equations, method of variation of
parameters, operator method.

10

UNIT IV Series solutions of linear differential equations, Legendre equation
and Legendre polynomials, Bessel equation and Bessel functions of first and
second kinds; systems of first-order equations, phase plane, critical points,
stabilitv.

8

Course
Assessment

Total Marks:100
Continuous Evaluation 20%
Mid Semester 30%
End Semester 50%

V,
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Engineering Mathematics - III (MA 2301)

Course Code:
MA 2301

Open Elective Course: I Departmental Core
(Y/N) | Course: (Y/N)

Departmental Elective
Course: (YiN)

N Y N

Tvpe of Course Theorv Course

Course Title &
Code

Engineering Mathematics - III (MA 2301)

Course
Objectives

ffindamentalpropertiesofcomp1exnumbersandthe
foundational concepts of complex functions, including limits, continuity, and

differentiability.
To explore complex integration using anti-derivatives and contour integrals,

and apply key reiults such as Cauchy-Goursat Theorem and Cauchy's Integral

pormuia, Mor..u's Theorem, Liouville's Theorem, the Fundamental Theorem

of Algebra, and the Maximum Modulus Principle'

to explore techniques for solving frrst-order partial differential equations using

methods such as the method of characteristics, and to classify and solve second-

order equations like the wave equation, heat conduction equation, and

Laplace's equation using the method of separation of variables.

Toapply Laplace and Fourier transform techniques to solve ordinary and partial

differential equations arising in

Course Outcomes Cognitive Levels

col
To analyze complex functions, limits, continuity,
differentiation, and analytic properties.

Knowledge/
Comprehension/AnalYsi s

(Level-V Level-IV Level-lV)

co2 To apply contour integrals, Cauchy's theorems, and

fundamental results in complex analysis.

Application/Analysis
(Level-IIl/ Level-lV)

co3 To perform series expansiolts, study singularities, and use

residue theorem in aPPlicatio4s.

Application (Level-III)

co4 To formulate and solve first-order and second-order partial

differential equations using methods such as

characteristics and separation of variables, and to analyze

initial and boundary value problems.

Application/Analysis
(Level-III/ Level-IV)

c05 To evaluate PDEs using separation of variables, Laplace,

and Fourier transform methods.

Appli cati on/Evaluation
(Level-lII/Level-VI)

Semester SummerUI

Contact Hours
1..t,,.. fut*iut l Practic

36a
J003

Prerequisite course codes

with course names
Engineering Mathematics - fI (MA 1 201)

Tovf R,nnlrs

Title Complex Variables and Applications

Author J. W. Brown and R. V. Churchill

Publisher McGraw Hill
Edition 7th Edition

2. Title Elements of Partial Differential Equations

Author I. N. Sneddon

Publisher McGraw Hill

Edition
3. Title Differential Equations

Author S. L. Ross

Publisher Wilev lndia

Edition 3'o Edition
Pag e6



4. .Title Partial Differential Equations: An Introductory Treatment
with Applications

Author K.S. Bhamra
Publisher PHI Learning Pvt. Ltd..
Edition

Reference Books
I Title Visual Complex Analysis

Author T. Needham
Publisher Oxford Universitv Press

Edition
2 Title Complex Analysis for Mathematics and Engineering

Author J. H. Mathews and R. W. Howell
Publisher Narosa

Edition 3rd Edition
aJ Title Partial differential equations for scientists and engineers

Author Farlow, Stanley J.

Publisher Dover Publications
Edition

4 Title Partial differential equations

Author Prasad, Phoolan, and Renuka Ravindran
Publisher New Aee International
Edition 3'o Edition

Course
Contents

UNIT I: Complex numbers and elementary properties. Complex functions -
limits, continuity, and differentiation. Cauchy-Riernann equations. Analytic
and harmonic functions. Elementary functions. Anti-derivatives and path
(contour) integrals. Cauchy-Goursat Theorem. Cauchy's integral formula,
Morera's Theorem. Liouville's Theorem, Fundamental Theorem of Algebra,
and Maximum Modulus Principle.

t0

UNIT II: Taylor series. Power series. Singularities and Laurent series.

Cauchy's Residue Theorem and applications. Mobius transformations.
8

UNIT III: First-order partial differential equations; solutions of linear and

nonlinear first-order PDEs; classification of second-order PDEs; method of
characteristics; boundary and initial value problems (Dirichlet and Neumann
type) involving the wave equation, heat conduction equation, Laplace's
equations, and solutions by the method of separation of variables (Cartesian
coordinates); initial boundary value problems in non-rectangular
coordinates.

10

UNIT IV: Laplace and inverse Laplace transforms; properties, convolutions;
solutions of ODE and PDE by Laplace transform; Fourier series, Fourier
integrals; Fourier transforms, sine, and cosine transforms; solution of PDE
bv Fourier transform.

8

Course
Assessment

Total Marks:l00
Continuous Evaluation 20%
Mid Semester 30%
End Semester 50%
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Probability and Random Processes (MA 2401)

Course Code:
N4'A240l

Open Elective Course:
(YIN)

Departmental Core
Course: (YN)

Departmental Elective
Course: (YN)

N Y N

Type of Course Theorv Course

Course Title &
Code

Probability and Random Processes (MA 2401)

Course
Objectives

o To understand the foundational concepts of probability theory, including
axiomatic probability, independence, conditional probability, random variables,

and their distributions.
o To study expectations, moments, moment generating functions, characteristic

functions, and analyze standard univariate and multivariate probability

distributions.
o To explore convergence of random variables, including modes of convergence,

laws of large numbers, and central limit theorems.
o To understand the fundamental concepts of random processes, with emphasis on

discrete-time and continuous-time Markov chains, Poisson processes, and their

long-term behavior.

Course Outcomes Cognitive Levels

col
To analyze the foundational principles of probability theory,

including independence, conditional probability, and random

variables.

Knowledge/Analysis
(Level-VLevel-IV)

c02 To apply standard probability distributions, compute
expectations, moments, and utilize generating and characteristic
functions.

Knowledge/Applicatio
n (Level-Vlevel-III)

c03 To evaluate modes of convergence of random variables and

apply the laws of large numbers and central limit theorems.
Knowledge/Analysis
(Level-VLevel-IV)

co4 To assess and classify randorh processes, including discrete-time
and continuous-time Markov chains and Poisson processes.

Comprehension/Evalu
ation (Level- II lLevel-
VD

Semester IV Winter

Contact Hours
Lecture lTutorial lPractical lcredits Total Teachinq Hours

300aJ 36

Prerequisite course codes
with course names

NIL

Tcxt Books
I Title Introduction to Probability Theory

Author P. G. Hoel, S. C. Port and C. J. Stone

Publisher Universal Book Stall

Edition
2. Title Stochastic Processes

Author J. Medhi
Publisher New Age International
Edition 3'd Edition

3. Title A First Course in Probabilitv
Author S. Ross

Publisher Pearson Education India
Edition 6th Edition

Reference Books
I Title Probabilitv and Random Processes

Author G.R. Grimmett and D. R. Stirzaker

Publisher Oxford University Press i

a ge8



Edition 4th Edition
2 Title An Introduction to Probability Theory and its

Applications
Author W. Feller
Publisher Wiley
Edition 3'o Edition

a
J Title Probability and Statistics with Reliability, Queuing, and

Computer Science Applications
Author K.S. Trivedi
Publisher Wilev India
Edition 2nd Edition

4 Title Stochastic Processes
Author S. M. Ross
Publisher Wiley
Edition 2no Edition

5. Title Introduction to Probabilitv
Author C. M. Grinstead and J. L. Snell
Publisher Universities Press India
Edition 2nd Edition

Course
Contents

UNIT I: Axiomatic construction of the theory of probability, independence,
conditional probability, and basic formulae, random variables, probability
distributions, functions of random variables.

10

UNIT II: Standard univariate discrete and continuous distributions and their
properties, mathematical expectations, moments, moment generating
function, characteristic functions.

8

UNIT III: Random vectors, multivariate distributions, marginal and
conditional distributions, conditional expectations. Modes of convergence of
sequences of random variables, laws of large numbers, central limit

'theorems.

9

UNIT IV: Definition and classification of random processes, discrete-time
Markov chains, classification of states, limiting and stationary distributions,
Poisson process, continuous-time Markov chains.

9

Course
Assessment

Total Marks:I00
Continuous Evaluation 20%
Mid Semester 30%
End Semester 50%
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Numerical Methods (MA 2402)

Course Code:
yI.A2402

Open Elective Course:
(Y/N)

Departmental Core

Course: (Y/N)
Departmental Elective

Course: (Y/N)

N Y N

Type of Course Theory Course

Course Title &
Code

Numerical Methods (MA 2402)

Course

Objectives

o To understand effor analysis and solve nonlinear equations using iterative
methods.
. To solve systems of linear equations using direct and iterative methods.
o To apply various interpolation techniques for estimating values.
o To perform numerical differentiation and integration using standard rules.
o To solve ordinary differential equations using numerical methods.

Course Outcomes Cognitive Levels

col
Analyze and estimate errors in numerical computations,
and obtain numerical solutions of algebraic and
transcendental equations.

Knowledge/Application/Anal
ysis(Level- I/Leve I -III/Level -

IV)
co2 Solve systems of linear equations numerically and assess

the accuracy of the solutions.
Appl i cati on/Evaluation

(Level-lIVlevel-VI)

c03 Apply appropriate interpolation and extrapolation
techniques to estimate unknown values.

Knowl edge/Comprehens i on

(Level-I/Level-II)

co4 Implement numerical methods for differentiation and
integration.

Application/ Analysis (Level-

III/Level-IV)
cos Solve initial and boundary value problems in ordinary

differential equations using suitable numerical approaches.
C omprehension/App licati on

(Level-IVlevel-III)

Semester IV Winter

Contact Hours
Lecture I Tutorial I Practical I Credits I Total Teaching Hours
aJ 0 0 aJ 36

Prerequisite course codes

with course names

Engineering Mathematics - II (MA 1201)

Text Books

I Title Numerical Methods for Engineers and Scientists

Author Jain, lyengar and Jain

Publisher Wilev Eastern

Edition 8'n Edition

2. Title Numerical Analvsrs

Author Richard L Burden, J Douglas Faires

Publisher Brooks/Cole, Cengage Learning

Edition 9'n Edition

3. Title An Introduction to Numerical Analvsis

Author Atkinson, Kendall E,

Publisher John wiley & sons

Edition 2no Edition

Reference Books

I Title Elementary Numerical Analysis An Algorithmic
Approach

Page 10



Author S. D. Conte and Carl de Boor

P'ublisher McGraw Hill
Edition 3'd Edition

2. Title Applied Numerical Analysis

Author Gerald and Wheatlev

Publisher Addison - Wesley

Edition 7th Edition

Course
Contents

UNIT I: Definition and source of errors, propagation of elrors, solutions of
algebraic and transcendental equations by bisection method, iteration

method, Secant method, Newton-Raphson method, Solution of
Simultaneous linear equations by Gauss Elimination, Gauss-Jacobi and

Gauss-seidal method.

10

UNIT II: Interpolation: Concept of interpolation, difference operators,

divided difference interpolation, Newton's forward, backward interpolation,

Lagrange's interpolation, Starling and Bessel's interpolation, spline

interpolation.

8

ureicatdifferentiation(1stand2ndorder),Numerical
integration (Trapezoidal, Simpson's one-third, Weddle's rule), Gaussian

quadrature.

8

UNIT IV: Numerical Solutions of Ordinary differential equations: IVP:

Taylor's method, Picard's method, Runge-Kutta's method, Euler's method

and Euler's modified method, Predictor-corrector method. BVP: Shooting

method, Finite difference method.

10

Course
Assessment

Total Marks:l 00

Continuous Evaluation 20%

Mid Semester 30oh

End Semester 50o/o

124 Page 11



Optimization Techniques (MA 3501)

Departmental Elective
Course: ff/N)Course Code:

MA 3501

'Open Elective Course:
(YrN)

Departmental Core
Course: ff/N)
Y NN

Type of Course Theory Course
rl

: ^^.1 f^..-l^+i^-- ^f

Course Title &
Code
Course
Objectives

/-^^-ilirro I arrols

o To introduce students to the classtltcatlon anq Lns(

o the

o To develop students' ability to form s in

various domains such as transportation and engineering'

o To enhance students' ability io .rr. numerical and algorithmic techniques for

solving optimization probrems, includin gLagrange multipliers, KKT conditions,

i and convef, iptlnqlzetion.
/\ vrrli

L()urse t
dStudents will be able to mo

problems as mathematical optimization problems.

eclslon

1

Knowledge/AnalY
sis
(Level-I/Level-
IV)-

col

Application
(Level-lII)col Students will demonstrate

optimization Problems
^^*.^,,+n+i ^--l +onhni nrreq

prottctency ln solvmg
using apProPriate

llnear an(J Irurullrsiar

mathematical and

Knowledge/AnalY
sis
(Level-I/Level-
IV)

c03 Students will analyze and interpret oplrmvatlon solutlolls' uIUruLlluB

sensitivity analysis and duality concepts'

: ^^l ComprehensiorVA
pplication (Level-
IIilevel-lII)

co4 Students will apply optimizatton moclels ano Toors rrl lirautre4r

scenarios, particulatiy in transportation and operations research'

t- Evaluation
(Level-VI)cos Students will develop the ability to tmplement optlmlzallon arBulrrrurrr

using computational tools and programming languages to solve

^^*^1o- ^,^fi'nizqtinn nrnhlems effi cientlv.v\r-trj'[/rv^ vl/

v SummerSemester

Corrtact Hours .,
J 36J

Prerequisite course codes

with course names

NIL

Terf Rooks

l. Title I inear nnd Nonlinear Proqrammlng
n G T,rrenherser and Y. YeAuthor
Snrinser IndiaPublisher
?rd trditionEdition

2. Title I\zf athem atic.al Prosrammlng I ecnnlques

N. S. KamboAuthor
Publisher Foct - \tr/eqt Press

Edition
Reference Books

An Tntrodrtc
I Title

tr K P Chons and S. H. ZakAuthor
Wilev IndiaPublisher

Page L2



7
/

/

Edition 2nd Edition
2. Title Nonlinear Programming Theory and Algorithms

Author M. S. Bazarra, H. D. Sherali and C. M. Shettv
Publisher Wilev India
Edition 3'o Edition

a
J. Title Linear Programming

Author K. G. Murty
Publisher Wiley
Edition

4. Title The Theory of Linear Economic Models
Author D. Gale
Publisher The University of Chicago Press
Edition

Course
Contents

UNIT I: Classification and general theory of optimization. 6
UNIT II: Linear programming (LP): formulation and geometric ideas,
simplex and revised simplex methods, duality and sensitivity, transportation,
assignment, and integer programming problems.

t2

UNIT III: Nonlinear optimization, method of Lagrange multipliers, Karush-
Kuhn-Tucker theory, numerical methods for nonlinear optimization, convex
optimization.

10

UNIT IV: Dynamic programming, numerical methods for nonlinear
optimization. 8

Course
Assessment

Total Marks: I 00
Continuous Evaluation 20%
Mid Semester 30o/o

End Semester 50o/o
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Department OPen Elective Courses:

Abstract Algebra and Field Theory (MA 4751)

Departmental Core
Course: (YNl-

Departmental Elective
Course: (YN)-Course Code:

MA 4751

Open Elective Course:
(Y/N)
Y N N

l^ ^ - nrnr rtlc f 1tl (}q

Tvpe of Course
rory (MA 475

Course Title &
Code
Course
Objectives

o

TO deVelOp a deep UndefStan6llng OI algeDrals stluutulsr DLrvrr *o brvuHu' I

and fields.
To introduce the fundamental theorems of group theory, including Sylow

theorems and their aPPlications'

To provide insight into the structure of rings, integral domains, and polynomial

rings.
To explore linear algebraic systems and field extensions with a focus on finite

fields.
/\ 1-UH,urr,rv t

t-uur-st v

group operations, subgroups, and homon

_l Knowled gelComPrehensi

on
(Level-I/Leu.l{l)-col

roup tneory, tnuluulrrB
rorphisms.

-l ) ApplicatiorVAnalYsis
(Level-III/Level-lV)c02 Apply the sylow theorems and classtty groups usrng auvauuEu

^*^r rr.r-thanrefi n m efhod s^
6rvul/ urrvv^ ver' ) Analysis

(Level-IV)c03 Analyze algebraic structures such as nngs' lcleals' atrLr

r ---^-^^:^l -:.^^^pu ty llutlrr.ar r rtr6r.
Applicati orVEvaluati on

(Level-III/Level-VI)co4 Understand and
-^^1.,1^^ ^-.l fio

apply concepts relateo to vector slrilt't;b'

.t o',*tor""innq inclrrdins finite fields.
lllu\rLtr9J. cr

Semester ilru.ti.ut rcredits 
r

Contact Hours
Lecture Tutorial
3 lo lo 3 136

Prerequisite course codes

with course names

NIL

Text Books
1 Title Rasic Abstract Alsebra

Author P. B. Bhr

Publisher Cambridge Universtty Press

Edition

2. Title
Author J. A. Gallian

Publisher Narosa
.+l^ 

- 
r...

4"',bclltlon
I

Reference Books
n Algebra

1 Title Topics i

Author I. N. Herstein

Publisher Wiley

Edition 2no Editi
- A First

J. F*k
Pearso-tr' Edit

Abstrac

on

2. Title
Author
Publisher
Edition

a
1 Title

Author Paul ;en Willtam
Page

'.t f.k*,,*W V(/
t4



Publisher Taylor & Francis
Edition 3'd Edition

4. Title Abstract Algebra
Author H. Jonathan K., S. Steven and Sundstrom Ted
Publisher CRC Press
Edition 2nd Edition

Course
Contents

UNIT I: Groups, subgroups, cyclic groups, cosets, Lagtange's theorem.
Group homomorphisms, kernels and images, isomorphisms.
Normal subgroups, quotient groups. Permutation groups, alternating and
symmetric groups.

10

UNIT II: Group actions, orbits and stabilizers, the class equation.
Sylow theorems and Sylow subgroups, applications, p-groups and their

d nilpotent groups.

8

UNIT III: Rings, subrings, ring homomorphisms.
Ideals-prime, maximal, and principal, Quotient rings, Euclidean domains,
Principal Ideal Domains (PIDs), Unique Factorization Domains (UFDs),
Polynomial rings over fields and integers. Matrix rings and the ring of
quaternions.

10

UNIT IV: Vector spaces over fields, linear independence, basis and
dimension. Field extensions: algebraic and transcendental elements, degree
of extensions. Simple extensions, finite extensions, and construction of finite
fields.

8

Course
Assessment

Total Marks:I00
Continuous Evaluation 20%
Mid Semester 30oh
End Semester 50%

ldo9
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Introduction to Cryptography (MA 4851)
/

Departmental Elective

Course: (YN)Course Code:
MA 48s1

Open Elective Course:
(YN)

Departmental Core
Corrrse: ffN)

N

Theorv Course

Introduction to CrYPtol

Y N

T,vpe of Course
Course Titte &
Code

3rapny (vIA +6J I /

rll^C

Course
Objectives

To introduce the tundamt

including classical techniqr

To explore symmetric keY

understand methods of crYr

To examine number-theor

factorrzation, and the discr

algorithms.
To understand the structu

)ntal prlnOlplss ur urJPt

res and modern aPProach

cryptograPhic sYstems t

ptanalysis like linear and

:etic foundations such a

ete logarithm Problem as

'e and applications of Pu
echanisms, and digital sil

\ri

Pl

;1"

d
S

t

b

r>LQ'yLLJ srrv -'t

i.
rch as DES and AES, and

ifferential attacks.

primality testing, integer

hey relate to crYPtograPhic

tic-key cryPtography, hash

rature schemes.
-T

Cognitive Levelsr\L0ursc r.t f,uulusp

Explain t5. .o aphy, cryptanalysis' and

Shannon's theory of secrecy systems'

Knowledge/ComPrehensi
on
(Level-l/Level-l!-cor
Analysis
(Level-IV)col Analyze and imPlement

i-^1,,1i.., IIFQ end AFS
SymmetflC enOr}PtIUrr crrB\r

and understand their vulnerabilities'
)

lllwlLr\rrrrbvuvw^-----7 - -- -- ' -

Application
(Level-III)

@
(Level-IV/Level-VI)

c03 Apply number-theoretic algonthms to proolerrls rlr

.ryptography such as primality testing, integer factorizatton,

and solving discrete logarithms'

co4 Design and evaluate

including RSA and

communication.

publtc Key cryptoglaPtllt' rJrLvrrr')

underStand their role in secure

a

co5 Describe and im1

distribution Protc
--^^+i^^l -^o-o.ir

llement cryptograpnlc nasrl luuuLru'r' \vJ

rcols, and digital signature schemes in

pI ctvLrvcr
I

Winter
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